The lack of comprehensive provision of a sufficient level of economic affordability of food in conditions of social instability and low level of solvency of the population of Ukraine constitutes a threat to the food security of the state. The purpose of the article is to formulate the relationship between the economic affordability of food and the average monthly wage in the country, as well as arrears in its payment. The methodic of work is based on the usage of a correlation-regression analysis of the statistical information that reflects the structure of total household income in Ukraine, which made it possible to calculate the degree of influence of factors of the correlation model on the availability of food for the population. The results of the study indicate a significant stratification of the population in terms of purchasing power. The degree of dependence between the economic availability of food and the average monthly salary in the country, as well as the amount of arrears in its payment, which confirms the need for the government to create a sustainable system of social standards for the population, providing an adequate level of purchasing power, is established.
Introduction
Nowadays the food security is based on the main human-oriented principles, including the food sufficiency, food access and food use, which means that there is a permanent sufficient quantity of food and resources, which will ensure the right diet, as well as water supply and sanitation.
The accessibility of food is realized through the possibility of its acquisition, which considers the purchasing power, prices and the availability of the products. Food security is the socio-economic and ecological state in the country, where all citizens are provided with food in the required quantity, assortment and quality.
The purpose of the article is to clearly formulate the relationship between the economic affordability of food and the average monthly wage in the country, as well as arrears in its payment. The subject of the study is the structure of total household incomes in Ukraine and the factors of the citizens` purchasing power providing in the context of food security of the country. The object of the study includes theoretical, practical and methodological aspects of ensuring the labor income of citizens in order to increase the social standards and strengthen the food security of the state. The papers of many domestic and foreign scientists are devoted to studying the issues of ensuring the labor incomes of people and a sufficient level of their purchasing power in the context of food security. Thus, the research of the general problems of income providing in the context of food security is made by Cohen and Garrett (2010) , Bourguignon (2015) , Wilkins (2015) , Jones and Kim (2018) and others.
In their papers Babych and Kovalenko (2018) note that the successful functioning of the food industry contributes to the market infrastructure development as well as to the rational distribution of food and minimizes the total costs of production, processing and marketing of food products, improves the mechanism of food supply. Some scientists such as Carlson and Mc Chesney (2015) , Lerman and Yitzhaki (1985) emphasize the expediency of increasing the quality of the education as a condition of the labor income growth. Cohen and Garrett (2010) , Murray (2016) in their studies made a conclusion that the structure of the citizens` diet was altered with the population growth and the urban lifestyle.
The thesis that an effective economic organization of a society promotes economic cooperation of people and directs resources for the production of the necessary goods, which ensure the high level of food security, are inherent for the scientific works of such scholars as Sun, Li, Wang and Jiang (2017), Willows, Veugelers, Raine and Kuhle (2009) and others. Darmon and Drenowski (2015) as well as Kotykova and Albeshchenko (2017) state in their works that the impact of the world markets on the food security is mostly manifested in the variation of the product prices, which is usually due to the unfavorable weather conditions in the regions-leaders of production of a particular type of products. Glied, Ma and Pearlstein (2015) investigate the influence of professional orientation on the income of the different specialists. Guvenen and Kaplan (2017) as well as Hurst, Li and Pungsley (2014) and Weber (2016) investigate the low-income households as well as the self-employed citizens that conceal the real level of their income; identify the possible threats of the current situation to the development of society and food security. In his writings Shaikh, Papanikolaou and Wiener (2014) as well as Shebanina (2018) state that social inequality threatens social stability and reduces economic efficiency due to the low competitiveness of consumers. However, a number of issues remain unresolved and need the additional research, developing and tools for boosting food security of the country and providing it on the high level.
The methodic of work is based on the analysis of the structure and the dynamics of the change in the aggregate household incomes in Ukraine, as well as the determination of the income differentiation degree and the factors` influence on the availability of food products. During the study, the following methods are used: monographic, comparative analysis, statistical, generalization methods, modeling, correlation-regression analysis and others.
Results and discussion
Food security in Ukraine depends on many factors, which can be characterized not only by indicators of sufficiency and environmental friendliness of production, but also by the indicators, that express the economic availability of food for the population. Thus, the level of solvency of the population, which depends on the ratio of incomes and expenditures, is one of the main factors that have an influence on the food security in Ukraine. The different sources of cash income form the basis of households' solvency in Ukraine. At the same time, in recent years, which are accompanied by the crisis phenomena in the economy of the state, there is a change in the structure of the cash incomesthat determine the purchasing power of the population and, as a consequence, affect the food security of the country. Consider the structure of the total income of domestic households in table 1. (Prokopenko, 2017) .
The data presented in table 1 shows that during the years under the study, the main source of cash incomes of the population which forms its purchasing power is earnings received in the form of wages, in addition, a significant source of the households` cash resources is pensions, scholarships and social subsidies. Comparing the structure of total households` incomes in Ukraine in 2017 and 2013, it should be noted the tendency to reduction of the monetary incomes of the population (by 3.3 percentage points), while the share of the privileges and subsidies in the structure of citizens' resources is growing (by 4.3 percentage points).
Against the background of the general reduction of the citizens' cash income, the share of revenues from entrepreneurial activity and self-employment increased (by 0.3 p.p.) and from sales of agricultural products (by 0.2 p.p.). Despite a slight increasing in the share of wages in the structure of incomes of the population (by 1.8 p. p.), there is a tendency for a significant reduction of the share of pensions, scholarships and social benefits (by 6.9 p.p.) and the increasing of the proportion of cash incomes from relatives and others in the structure of total income (by 1.3 p. p.) . This indicates the unsatisfactory state of material provision of citizens, which has a negative impact on their purchasing power and, consequently, the level of food security in the country as a whole. Taking into account the value of wages in the formation of aggregate household income, we will investigate the state of wages of employees involved in various spheres of economic activity of Ukraine in table 2. According to table 2, we can conclude that the wages of workers involved in the majority of economic activities in Ukraine (into 9 of the 16 sectors listed) is lower than the average wage in the national economy. Thus, employees in agriculture, construction, catering, education, health care, art, etc. have a level of income that is significantly lower than the average level in the state. These conditions contribute to the stratification of society by income and cause difficulties in ensuring food security on a sufficient level (table 3) , which refers to the impossibility of people with low incomes not only to provide their diet on the level of consumption of the citizens with higher income, but even on the level, which provides the reproduction of the resources of their organism and is based on the recommendations of the Ministry of Health of Ukraine. 3.300 The ratio of cash incomes of the most and the least secured 10% of the population (decile factor of funds), times 5.900
The ratio of cash incomes of the most and the least secured 20% of the population (quintile ratio of funds), times 4.000
Source: calculated using (Prokopenko, 2017) .
Calculated in table 3, the ratio of cash incomes of the most and the least secured groups of the population of Ukraine indicates a significant gap in the income of the most and the least secured 10% population groups (almost in 6 times). No much favorable is the ratio of incomes of the most and the least secured 20% population groups (almost in 4 times). In addition, the ratio of the minimum income level among the wealthiest 10% population groups and the maximum income level among the least secured 10% population groups, ranked on the basis of the average per capita income, is more than 3 times. The obtained calculations are confirmed by the Gini coefficient (0.274), which indicates a significant stratification of the Ukrainian society by income. This situation proves the impossibility of equal access to qualitative food for all strata of the population in Ukraine, which poses a threat to its food security.
An important indicator of the food security in the country is the indicator of the economic availability of food products, which is calculated as the ratio of households` expenditures on food purchases and the amount of aggregated costs. According to the legislation of Ukraine, the permissible value of this indicator is determined within the limits of 60%. At the same time, the reduction in the share of food expenditures in the overall structure of population costs may indicate the positive changes in the state of food security of the country.
Shaping the state food policy it is important to take into account the main factors that have a significant impact on the change of the economic availability of food products for the population. Consider the effect of the average monthly wage and the amount of debt from its payment to change the share of household expenses on food in the structure of total population costs (table 4), for this we identify the variables of the econometric model:
where Y -vector of economic availability of food; X 1 -vector of average monthly salary in Ukraine; Х 2 -vector of arrears of wages; U -vector of residues (stochastic component). Having solved this system of equations with respect to unknown parameter estimates 0 , 1 and 2 we obtain the following values of system components: 0 = 52.8; 1 = -0.002; 2 = 0.004. Thus, the multiple regression equation, which characterizes the dependence of the level of economic availability of food products on the level of average monthly wages in Ukraine and the arrears on its payment, has the following form:
The regression coefficients show how much the level of economic availability of food products will change with the change of the corresponding factor per unit, provided that the second factor is on an average level. Thus, if 0 = 52.8 shows that in the absence of the influence of the investigated factors, the level of economic availability of food in Ukraine will be on an average level and will amount to 52.8%, which meets the regulatory requirements. At the same time 1 = -0.002shows that the increasing of the average monthly wage per unit (by UAH 1) in Ukraine will lead to the decreasing of the share of food expenses in the total expenditures of the population by 0.002%. Thus, to reduce the share of food expenses in the aggregate of total households` costs by 1% it is enough to increase the average monthly wage in the country by UAH 500 or by 7% from the current level (UAH 7104). At the same time, the increasing of the amount of arrears of wages per unit (by UAH 1 million) will lead to the growth in the share of food expenses in the aggregate of total households` expenses by 0.004%, since 2 = 0.004. Thus, in order to reduce the share of food expenses in the aggregate of total expenditures of population by 1%, it is enough to reduce the arrears of wages in the country by UAH 250 million or by 10.6% from the current level (UAH 2368.4 million).
To determine the tightness of the relationship between the studied variables determine the correlation coefficients. The pair correlation coefficients will be equal to:
-between the level of economic availability of food products and the average monthly wages in Ukraine (r yx1 = -0.584). This coefficient shows an inverse strong relationship between variables. This means that the increasing of the average monthly wage in the country leads to the reduction in the share of food expenditures in the total population expenditures;
-between the level of economic availability of food and the wage arrears (r yx2 = 0.229). This ratio shows a direct moderate relationship between the variables. This means that the increasing of wage arrears leads to the growth of the share of food expenditures in the aggregate of total household expenses; -between the average monthly wage in Ukraine and the arrears of its payment (r х1x2 = 0.577). This ratio shows a direct strong correlation between the variables. This means that the increasing of one of the factors leads to the growth of the other (the growth of the average wage increases the arrears on its payment).
The multiple correlation coefficient (R yx1x2 = 0.907) shows a strong correlation between the level of economic availability of food products in Ukraine and other factors included in the correlation model (the average wage and arrears of its payment).
The multiple determination coefficient (R 2 = 0.823) shows that the 82.3% variation in the level of economic availability of food products in the investigated period is due to the included factors. The remaining fluctuations in the level of economic availability of food products are due to other unintentional factors.
Conclusions
1. The level of solvency of the population, which depends on the ratio of incomes and expenditures, is one of the main factors influencing food security in Ukraine, because it causes the sufficient level of purchasing power of citizens that allows them to meet their own needs in food. The main source of cash incomes of the population which forms its purchasing power is earnings received in the form of wages; in addition, a significant source of the households` cash resources is pensions, scholarships and social subsidies. Despite a slight increasing in the share of wages in the structure of incomes of the population, there is a tendency for the significant reduction of the share of pensions, scholarships and social benefits and the increasing of the proportion of cash incomes from relatives and others in the structure of total income. This indicates the unsatisfactory state of material provision of citizens, which has a negative impact on their purchasing power and, consequently, the level of food security in the country as a whole.
2. The employees engaged in agriculture, construction, catering, education, health care, art, etc. have a level of income that is significantly lower than the average level in the state. These conditions contribute to the stratification of society by income and cause difficulties in ensuring food security on a sufficient level. The ratio of cash incomes of the most and the least secured groups of the population of Ukraine indicates a significant gap in the income of the most and the least secured 10% population groups (almost in 6 times). No much favorable is the ratio of incomes of the most and the least secured 20% population groups (almost in 4 times). In addition, the ratio of the minimum income level among the wealthiest 10% population groups and the maximum income level among the least secured 10% population groups, ranked on the basis of the average per capita income, is more than 3 times. The obtained calculations are confirmed by the Gini coefficient (0.274), which indicates a significant stratification of the Ukrainian society by income.
3. In the absence of the influence of the investigated factors, the level of economic availability of food in Ukraine will be on an average level and will amount to 52.8%, which meets the regulatory requirements. At the same time the increasing of the average monthly wage per unit (by UAH 1) in Ukraine will lead to the decreasing of the share of food expenses in the total expenditures of the population by 0.002%. Thus, to reduce the share of food expenses in the aggregate of total households` costs by 1% it is enough to increase the average monthly wage in the country by UAH 500 or by 7% from the current level (UAH 7104). At the same time, the increasing of the amount of arrears of wages per unit (by UAH 1 million) will lead to the growth in the share of food expenses in the aggregate of total households` expenses by 0.004%. Thus, in order to reduce the share of food expenses in the aggregate of total expenditures of population by 1%, it is enough to reduce the arrears of wages in the country by UAH 250 million or by 10.6% from the current level (UAH 2368.4 million).
